Abstract. Let (Li, L2) be a convex decomposition of a lattice L. We prove that L is a lattice satisfying the atomic covering property provided L\ and ¿2 possess the same property. Moreover we show that L satisfies the general disjointness property (GD) whenever Li satisfies GD and L2 is a modular lattice or whenever L\ is a modular lattice with 0 and L2 satisfies GD.
Introduction
The general scheme of our investigation in this paper is very similar to that of [2] . Here L = cd{L\,Li) denotes the fact that {L\,L<¿) is a convex decomposition of a lattice L.
We now fix some notations and conventions we use throughout the rest of the paper. We refer the reader to our paper [2] and to [1] for the basic theory of convex decompositions and for the background material.
Let (Li, Vi, Ai) and (Li, V2, Λ2) be sublattices of a lattice (L, V, A). The couple (ii, ¿2) is said to be a convex decomposition of L if L\ and Li are proper sublattices of L, L\ Π Li φ 0, L\ U Li = L, the order ideal (L\ Π Li] generated by Iq Π Li is equal to L\ and the order filter Π Li) generated by L\ Π ¿2 is equal to L2.
In Figure 1 , a convex decomposition of L13 is represented. The following results valid for any convex decomposition (Li,L 2 ) of L are a useful tool:
) where ò+ and a* are any elements of L such that α < a* G · and · Β ò+ < ò. The remainder of the proof is straightforward, and will be omitted.
• A lattice L with 0 is said to satisfy the atomic covering property [4] if it satisfies the implication (AC) (0^ζ>&ρΛα = 0) =>· a<aVp for any elements a and ρ of L. We will call such a lattice an AC-lattice. See also [5] , [6] and [3] .
Theorem 2.2. Let L = cd(Li,I^) where L\ and L 2 are AC-lattices. Then L is an AC-lattice.
Proof. Assume that α,ρ E L, 0 ρ, ρ A a = 0 and that ω denotes the zero element in L 2 .
Convex decompositions 457
We distinguish four cases.
Case I: ρ E L\ and a E L\.
Since L\ is an AC-lattice, α -<ι a Vi ρ and, by Lemma 2.1 and (1*), a -< ο V p.
Case II: ρ E L2 and a E ¿2· Then L2 3 ρ Α α = 0, a contradiction. Case III: ρ E L2 and a E L\. Here 0 < ω < ρ and 0 -< p. Hence ρ = ω E Li and we have the case I.
Case IV: ρ E L\ and a E L2· Then ρΑω<ρΑα = 0 and so ρ Λι ω = 0.
Since Li is an AC-lattice and 0 -<i p, we have ω -<ι ρ Vi ω. Therefore, by Lemma 2.1,
Hence ω = α Λ2 (ρ V ω). Since L2 is an AC-lattice, · 3 ω < a and (2*) imply that a -<2 (ρ V ω) V2 α = ρ V a. Then in view of Lemma 2.1 we have a-<aVp. •
GD-lattices
A lattice L with 0 satisfying the implication
for every a, b,c E L is said to satisfy the general disjointness property [4] .
We call such a lattice briefly a GD-lattice. See also [6] .
The following result appears in [4] as Proposition 4.2 and we include it here for completeness. We can now provide the following useful lemma: Our next two results deal with those convex decompositions (Li,!^) of L for which one of the lattices L\ and L2 is modular and the other is a GD-lattice. THEOREM 
Let L = cd(Li,L,2) where L\ is a GD-lattice and L2 is a modular lattice. Then L is a GD-lattice.
Proof. Let a, b, c G L be such that 
